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CHAJJGE  AM)  RESEARCH 


Change  is  the  pulso  of  progress,*— the  inevitable^  una voidable 
characteristic  of  a  progressive  civilization.    There  is  change  in  the 
clothes  we  wear,  in  the  food  we  oat,  in  the  things  we  uso,  in  the 
crops  wo  grow.    Change  is  evident  in  domestic  and  world  markets ,  in 
industry,  in  coinniunioation,  in  materials  which  industry  demands, 
accelerated  change  everywhere.    It  is  the  natural  corollary  of  freo 
enterprise • 

Wo  aro  warned  now  that  the  advanced  technologies  of  today  will 
presently  activate  poacGtime  industry  far  beyond  any  dreams  of  a 
dooado  ago;  also  that  this  activation  will  bo  evident  not  only  in 
our  own  country'-  but  it  will  leaven  industry  in  all  industrial  coun- 
tries and  most  assuredly  will  extend  the  frontiers  of  industry  into 
some  countries  now  relatively  inactive  in  industrial  ontorpriso. 
This  war  vrith  its  oxtondod  ramifications  into  almost  every  known 
area  of  the  globe  may  also  tend  to  cosmopolitanizo  industry  and  the 
consumption  of  its  products* 

Accoloratod  change  in  kind,  quantity  and  quality  of  merchandise, 
however,  is  generally  paralleled  by  the  need  for  basic  readjustment 
in  the  production  and  marketing  economy  of  staple  products  which  tho 
now  merchandise  is  in  part  designed  to  replace,  and  any  industry  that 
doos  not  keep  attuned  to  tho  basic  economic  needs  may  court  disaster. 

Tho  application  of  scionco  to  industry  is  tho  fundamental  safe- 
guard against  obsolescence  and  disaster  in  industry  in  this  period  of 
unprecedented  stimulation  and  change.    And  industry  isi  pushing  for- 
v/ard  on  every  front  v/ith  a  voritablo  array  of  research  staffs,  eagerly 
searching  for  more  basic  facts  which  control  tho  behavior  of  materials 
or  energy  and  v/hich^  when  creatively  applied,  yield  now  merchandise 
that  may  bo  of  greater  value  or  bo  moro  salable,  or  both»  Industry 
is  also  paralleling  this  type  of  research  activity  with  researches 
in  applied  production  and  marketing  oconordos. 

Tho  transition  in  industry  vdll  also  bo  folt  in  agriculture.  It 
may  be  keenly  folt  in  the  ooonomics  of  agriculture  and  in  rural  life. 
Some  of  tho  inevitable  changes  will  bo  pleasant;  others  will  be 
very  challenginge    Still  other  changes  may  bo  fully  as  threatening 
to  agriculture  as  they  will  be  to  industry  or  to  those  phases  cr 
individuals  in  agriculture  and  industry  that  permit  orthodoxy  to 
impodo  the  fonmrd  march  with  change  for  basic  improvement  in  tho 
economics  of  the  products  involved. 

In  our  western  agriculture,  wo  cannot  overlook  tho  impact 
which  synthoticr.  manufactured  from  wood  pulp,  casein,  peanut  hulls, 
soy  beans,  and  other  sources  of  fiber  may  have  upon  wool,— -sources 
which  aro  also  of  the  soil.    The  rar^o  sheep  industry  will  not  be 
overlooked  by  change  in  a  revamped  foreign  and  domestic  industry  and 
agriculture  in  its  need  for  adjustment,  and  the  moro  directly  or 


indirectly  the  products  of  the  soil  such  as  wood  pulp,  casein,  and 
plant  fibers  become  essential  in  the  production  of  substitutes  which 
will  replace  staple  products  of  the  soil,    the  more  challenging  the 
change  becomes • 

Organized  research  in  the  fundamentals  of  any  productive  activity 
is  designed  to  guide  nan  into  new  ways  of  doing  things  which  he  can 
no  longer  do  the  way  he  is  doing  them  now,    Fundamental  research  is 
the  search  for  truth.    One  of  its  applications  is  to  make  old  or  new 
products  fit  more  efficiently  into  a  changing  economy.    This  applies 
to  agriculture  as  Well  as  to  industry.    To  the  degree  in  which  research 
is  successful,  it  adds  economic  stability  to  industry  and  agriculture* 
Research  is  constantly  challenging  empirical  iiv3thods the  conven- 
tional way  of  doing  things.    And  all  of  the  burden  of  proof  in  a  pro- 
gressive civilization  does  not  lie  v/ith  the  research  vrorker  who  is 
exploring  nev/  methods*    The  burden  of  proof  rests  r^s  well  with  the 
]person  v;ho  assumes  that  the  empirical,  the  old  established  method, 
xs  adequate  in  meeting  new  demands— demands  that  are  predicated  upon 
a  revamped  economy.    Sheepmen  are  part  of  a  civilization  characterized 
by  change,  and  no  empirical  and  established  system  of  breedings  feeding, 
management  or  marketing  can  possibly  lay  claim  to  immortality* 

As  research  in  basic  principles  of  materials  •  energy,  and  compe- 
titive economy  is  the  catalyst,  the  truth-searching  forerunner  of 
change  in  industry,  so  must  research  in  the  basic  principles  of  biolog- 
ical realities  and  in  economic  truths  be  the  forerunner  of  change  in 
the  improvement  of  domestic  animals  and  in  the  marketing  of  their  pro- 
ducts*   The  day  of  spectacular  advances  in  fundamental  improvement  of 
conventional  methods  applied  to  animal  improvement  is  quite  clearly 
gono.    Production  of  v;ool  and  lamb  per  unit  has  now  reached  a  rel- 
atively high  point,  and  the  higher  production  goes,  tho  more  diffi- 
cult it  is  to  make  spectacular  improvement  in  range  sheep  production 
per  unit*    But  conservative  improvement  will  progressively  yield  its 
rov/ard  in  contributing  stability  to  a  changing  ec-onomyo    It  appears, 
honcoforth,  that  progress  in  tlio  economic  value  of  domestic  animals 
vnill  not  be  made  by  a  few  brilliant  manipulations  of  chance  procedxuro 
of  courageous  individuals,  but  rather  by  vrall-organized  efforts  of 
research  v/orkers  pushing  fonvard  on  matiy  fronts,  the  same  as  in 
industry,  and  by  the  full  cooperation  of  producers  in  the  field 
activating  into  production  the  advances  that  research  yields. 

She op  have  a  dual  role  in  the  economy  of  western  agriculture, 
namely,  tho  production  of  meat  and  wool*    As  tho  topography,  temper- 
ature and  feed  conditions  vary,  there  are  corresponding  variations  in 
tho  emphasis  on  moat  and  xrool  production*    In  areas  of  relatively 
good  feed  conditions*  tho  inoomo  from  moat  is  somewhat  higher  than 
tho  inoomo  from  wool-  In  sparcor  food  aroas  tho  incomo  from  vfool 
approaches  and  may  orcood  tho  income  from  meat.    Theso,  in  general, are 
the  conditions  that  have  provailod  for  some  time»    It  does  net  neces- 
sarily follow  that  the  samo  ratio  of  income  will  continue  to  prevail  in 
years  to  como  in  tho  rcipoctivo  aroas  vj-horo  food  conditions  may  romaia 
in  general  tho  samo,    Y/ool  and  moat  are  not  both  subject  to  influonco 
by  tho  samo  compotitivo  enterprises*    Now  is  it  likely  that  tho 
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political  idiosyncrasies  of  man  and  his  clothing  and  diet  habits  will 
insure  a  status  quo  in  the  present  income  ration  of  wool  and  meat  in 
the  industry.    For  instance,  if  the  agencies  that  create  fashions  in 
clothing  receive  enough  encouragement  from  the  manufacturers  and  sales- 
men of  synthetic  fiber  material,  and  the  supply  of  this  material  moves 
into  trade  channels  at  an  ever  accelerated  rate,  it  is  not  so  difficult 
to  see  how  the  consuming  public  may  directly  influence  the  present  pro-» 
portion  of  income  from  wool  and  meat  in  the  sheep  ranching  industry. 

The  over-all  situation  may  appear  somewhat  insecure  for  the  v/ool 
producing  industry.    But  ,  competition  stimulates  salesmanship.  It 
stimulates  inquiry  into  basic  production  economies.    It  stimulates 
inquiry  into  marketing  economies.    And,  out  of  the  sum  total  of  these 
inquiries  and  the  application  of  discoveries  arising  from  them  will  also 
arise  the  new  economies  upon  which  competitive  change  is  predicated. 
And,  if  we  vmre  to  be  very  frank,  perhaps  v/e  \vould  be  tempted  to  say 
that  it  is  difficult  to  see  how^  Y/ith  our  sincere  appreciation  of  the 
problems  ahead,  we  can  do  othervdse  than  give  our  full  and  unbiased 
support  to  fxmdamental  research  efforts  and  to  the  application  of 
baaio  gains  that  accrue  to  the  industry  through  research. 

The  research  worker  is  a  human  being.    He  is  subject  to  influences 
that  o^fcen  divert  the  course  of  fundamental  research  problems  onto 
detours  that  generally  v/ork  out  to  be  blind  alleys.    In  v;orking  with 
domestie  animals  v/e  are  all  tempted,  no  doubt  in  large  part,  because 
wo  thoroughly  enjoy  to  look  at  those  that  confom  to  a  pleasing  pattern, 
to  lay  too  much  emphasis  upon  the  outward  pattern.    In  fact  vte  may 
oven  accept  that  as  the  result  of  research,    Wheroas,  it  may  not  bo 
the  result  of  basic  research  at  all.    It  may  bo  the  result  of  the 
chance  introduction  of  a  sire  that  nicks  well  mth  the  females  at 
hand  and  a  lot  of  good  feed.    Or,  it  nay  bo  the  result  of  the  intro*- 
duct ion  into  a  flock  of  a  relatively  largo  group  of  selected  femalos 
from  various  top  herds  which  has  resulted  in  maximum  heterosis  and 
ofton  a  fovr  very  good  looking  progeny.    But  this  is  not  resoareh  unless 
wo  aro  using  it  as  a  moans  of  searching  for  genes  vrhich  vro  can  later 
systemtically  combine  into  a  purified  creation  for  production  gono«,«^ 
and  that  is  a  long  story,  but  one  that  is  fruitful  of  much  research 
effort.    Research  must  go  beyond  thoso  empirical  practices  that  aro 
common  commercial  practices.    Research  always  goos  beyond  the  empirical 
in  industry.    If  it  does  not,  it  is  not  research.    Likewise,  the  person 
who  is  employed  to  do  rcFoarch  in  basic  animal  improvement  must  go 
beyond  the  orthodox.    And  ho  must  constantly  discipline  himself  to 
rocognizo  unfruitful  detours  v4iich  aro^  no  doubt,  tho  most  disturbing 
olomonts  ho  has  to  encounter. 

Tho  period  of  change  in  which  wo  nov/  find  ourselves  is  rushing 
in  upon,  us  v/ith  now  accoloratod  demands*    Howovcr,  it  is  difficult  to 
accolorato  basic  breeding  v;ork.    It  movos  slowly.    And  this  is  a  primo 
reason  for  avoiding  detours, *»»-f or  moving  along  paths  of  progress  that 
can  bo  charted  with  reasonable  clarity  v/ith  clear  thinking  and  full 
use  of  basic  biological  and  oconomio  information. 
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The  following  papers  have  been  published  or  mimeographed  by  the 
S»  Sheep  Experiment  Station  since  1937,    The  complete  list  is  included 
again  this  year  because  the  feports  of  the  l/Yestern  Sheep  Breeding  Labora- 
tory and  U«  S.  Sheep  Experiment  Station  are  presented  separately  this 
year»    Publications  "which  have  also  been  contributed  to  by  the  Western 
Sheep  Breeding  Laboratory  are  starred,    A  number  of  contributions  have 
been  made  to  livestock  journals  and  the  general  press  that  are  not 
included  in  this  series  4    They  are  for  the  most  part  adaptations  of  the 
regular  series  prepared  for  the  lay  reader. 
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15.    Comparison  of  Ram  Semen  Collection  Obtained  by  Three  Different 

Methods  for  Artificial  Insemination.  Clair  E.  Terrill,  Proc^  iteior*  * 
Soc,  of  An.  Prod.,  1940  ,  pp.  201-207. 

♦  16.    Growth  in  Corriedalo  and  Rambouillet  Sheep  under  Range  Conditions, 

Ralph  W,  Phillips,  John  A.  Stoehr  and  G,  ¥.  Brier,  Proc.  of  the 
Amert  Sec.  of  An*  Prod.,  1940  pp.  173-181. 

♦  17.    Sheep  Improvement  f of  Range  Production.    Julius  E.  Nordbyi  Idaho 

Forester  23,  1941^  Forestry  School,  University  of  Idaho. 

19.  Columbia  Sheep  and  Their  Place  in  Range  Sheep  Production.  Damon 
A.  Spencer  and  John  A.  Stoehr,  A.H,D.  No.  42,  Oct.  1941,  2  pp. 
(iVocessed). 

20.  Targhee  Sheep  and  Their  Place  in  Range  Sheep  Production.  Damon 
A.  Spencer  and  John  A.  Stoehr,  A.E,D»  No.  43,  Oct.,  1941^  2  pp. 
(Processed). 

♦  22.    Wool  Yield  Determination  in  v;hich  Small  Samples  are  Compared  with 

Whole  Fleeces,  Ralph  G,  Schott,  Elroy  IvI.  Pohle,  Damon  A.  Spencer, 
and  Glenn  W,  Brier,  A.H.D.  No.  50,  Jfein.,  1942  ,  6  pp.  (Processed). 

♦  25.   Wool  Yields  in  the  Small  Side-Sample  as  Related  to  Individual 

Whole-Fleeoe  Yields  in  Form  Breed-G  roups  of  Sheep.    Ralph  G. 
Schott,  Elroy  M.  Pohle ,  Damon  A.  Spencer  and  Glenn  W.  Brier, 
Jour,  of  An.  Sci,  l(2)tl37-144,  Ifey  1942. 

♦  24.    The  Importance  of  Body  Weight  in  Selection  of  Range  Ewes.  Clair 

E.  Terrill  and  John  A.  Stoehr,  Jour*,  of  Ajw  Sel#  1(3) j221-228, 
Aug.,  1942. 

♦  25.    Relationship  Between  Weanling  and  Yearling  Fleece  Characters  in 

Range  Sheep,  Elroy  M.  Pohle,  Jour*  of  An«  Sci.  l{S)i229-235, 
Aug.,  1942, 

♦  26.    Staple  Length  in  Relation  to  Wool  Production.    Elroy  M.  Pohle 

and  Henry  R.  Keller,  Jour,  of  An»  Soi.  2(1): 33-41,  Feb.,  1943. 

♦  28.    Staple  Length  and  Its  Influence  on  Shrinkage  and  Fleece  Values. 

Elroy  M.  Pohle,  and  Kenry  Ri  Keller,  National  Vfool  Grower  33(6): 
22-24,  June,  1943^ 
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29.    Stabilising  Wool  and  Body  Type  in  Wliite  Faced  Crossbred  Sheep 

for  Western  Range  Production,  Julius        Nordby,  National  Wool 

Grower  33(7);15-17,  (8):16-18.  July  and  August,  1943, 

*  34.    Estimation  of  Clean-Fleece  YJeight  from  Grease-Fleece  Weight  and 

Staple  X/ength,    Clair  E,  Terrill,  Elroy  M,  Pohle,  Lo  Otis  Emik, 
and  Lanoy       Hazel,  Jour,  of  Agr.  Res,  70 (l):  1-10,  Jan.  1,  1945. 

*  35.-  Clean-Wool  Yields  in  Small  Samples  from  Ei^t  Body  Regions  as 

Related  to  YJhole-Fleece  Yields  in  Four  Breeds  of  Sheep,  Elroy 

M.  Pohle  and  L.  N.  Hazel,  Jour,  of  An,  Soi.  3(E)s159-169,  liky,  1944. 

*  36.    Shrinkage  and  Value  by  Grades  for  1943  Range  Wool,    Elroy  M.  Pohle 

and  Henry  R,  Keller.    National  Tfool  Grovrer  34(6): 22-2 3,  June,  1944. 
(Published  in  other  Wool  Grovrers  I^gazines) 

37*    Some  Factors  Affecting  the  Blood  Phosphorus  Level  of  Range,  Ev/os# 
Vf,  M.  Beoson..  Clair  Ee  Terrill  and  D.  TT.  Bolin,  Jour,  of  An.  Sci, 
3 (2): 175-182,  I^y,  1944. 

38,    The  Accuracy  of  Measurements  and  Weights  of  Sheep,  Ralph  W# 
Phillips  and  John  A.  Stoehr,  Jour,  of  An.  Sci,  4 (3): 311-316, 
Aug.,  1945. 

*  39.    Monthly  Changes  in  Fineness ^  Variability  and  Medullation  in 

Hairy  Lambs.    Elroy  M*  Pohle,  H,  R,  Keller  and  L,  N,  Hazel^ 
Jour,  of  Aiie  Sci,  4(1): 37-46,  Feb,,  1945, 

*  41.    The  Influence  of  Location  and  Size  of  Sample  in  Predicting 

IThole-Fleeco  Clean  Yields,  E.  M,  Pohle,  L,  N.  Hazel" and 
H.  R.  Kollor*  Jouro  of  An,  Sci,.  4(2)  ;104-112,  Is&.y,  1945. 

*  42.    ITool  Off-^SortS;  Poroontage,  Shrink,  Value,    Elroy  M,  Pohle  sind 

Henry  R.  Keller.  Ibntana  v/ool  Grower  18(6) :7,  June,  1944. 
(Published  in  Other  Vfool  Groworn  Magazines) 

*  44.    Looking  Fonmrd,  Tho  Stabilizing  Influence  of  Research  in  a 

Changing  Sheop  Production  Economy Julius  E,  Nordby,  National 
Wool  Grov/er  55(6);  18-19 ^  35-»36;,  June,  1945, 

51.  Effects  of  Some  Environmental  Factors  on  Weanling  Traits  of  Range 
Columbia,  Corriodalo  and  Targhoe  Lambs,    L,  N,  Hazel  and  Claii* 

E.  Terrill^  to  appo.:;:."  i.i  the  Journal  of  Animal  Science. 

52.  Horitability  of  Weanling  Traits  in  Range  Columbia,  Corriedalo 
and  Targhoe  Iambs.,    L.  N.  Hazol  and  Clair  E,  ^'orrill,  to  appear 
in  tho  JoLirnal  of  Animal  Science. 

*  54.    Length  of  Gestation  in  Range  Sheep.    Clair  E,  Terrill  and  L, 

N,  Hazol,  submitted  to  tho  Araerican  Journal  of  Veterinary  Research* 

56.    Somo  Brood  Crosses  Used  in  tho  Dovolopmont  of  Targheo  Sheop,  Clair 
E«  Terrill,  submitted  to  tho  Journal  of  Animal  Science. 
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ABSTRACTS 


The  following  abstracts  have  been  published  by  the  TJ,  S«  Sheep 
Experiment  Station  since  1937»    Those  which  have  also  been  contributed 
to  by  the  "Western  Sheep  Breeding  Laboratory  are  starred*    These  abstracts 
are  in  general  of  vrork  that  has  been  or  will  be  published  and  listed 
in  the  regular  series  of  xrablications, 

♦  !♦    Relationship  Between  Vfeanling  and  Yearling  Fleece  Characters  in 

Range  Sheep.    Elroy  U»  Pohle,  Jour^  of  An,  Sci.  l(l):60,  Feb,,  1942. 

♦  2.    The  Imi>ortance  of  Body  Waight  in  Selection  of  Range  Ewes»  Clair 

E«  Terrill  and  John  A,  Stoehr,  Jour,  of  An,  Sci«  l(l):60-61^ 
Feb.,  1942. 

♦  5»    Estimtion  of  Clean  Fleece  Weight  from  Unsecured  Fleece  Weight 

and  Staple  Length.    Clair  E.  Terrill,  Elroy  H.  Pohle  and  L. 
Obis  Emik,  Jour,  of  An.  Sci.  1(4): 357,  Nov.,  1942. 

8,    The  Effect  of  Some  Factors  on  the  Blood  Phosphorus  Level  of 

Range  Ewes.    W.  M.  Beosen,  Clair  E.  Terrill  and  D.  Y/.r  Bolin,  Jour, 
of  An.  Sci»  2(4):369,  IJov.,  1943. 

♦  9.    Clean  Wool  Yields  in  Sraall  Samples  from  Eight  Body  Regions  as 

Related  to  YOiole-Fleece  Yields  in  Four  Breeds  of  Sheep.  Elroy 
M.  Pohle  and  L.  II.  Hazel,  Jour,  of  An.  Sci.  2(4):370,  Ifov.,  1943. 

♦  12.    The  Gestation  Period  of  Range  Sheep.    Clair  E.  Terrill,  Jour. 

of  An.  Sci,  3(4)i434-435,  Nov.,  1944. 

♦  13.    The  Influence  of  Location  and  Size  of  Sample  in  Predicting  Tfhole- 

Fleece  Clean  Yield.    Elroy       Pohle  and  L.  N.  Hazel,  Joijr.  of  An. 
Sci.  3(4):452, ^Nov.,  1944. 
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PROGRESS  IN  DEVELOPING  LIi-!ES  OF  COLUMBIA  AW  TARGHEE  SHEEP 


Ifetings  of  Colvanbias  ware  continued  in  10  lines  and  4  test  pens 
in  the  fall  of  1945.    The  total  nmber  of  ewes  bred  increased  from 
599  in  1944  to  632  in  1945.    Of  these  70  were  mated  in  test  pens  and 
114  in  line  crosses  leaving  a  total  of  448  evros  for  the  10  inbred 
lines.    Some  data  on  the  Columbia  lines  and  test  pens  are  presented 
in  the  accompanying  table* 

The  average  inbreeding  coefficient  of  Columbia  dams  from  inbred 
lines  increased  from  5.19  percent  in  1944-45  to  5.96  percent  in 
1945-46.    The  average  age  of  ev/es  in  lines  decreased  slightly  while 
the  age  of  the  test  ewes  increased. 

The  eight  regular  lines  of  Targhees  vjere  continued  in  the  fall 
of  1945  as  shown  in  the  accompanying  table.    The  number  of  Tar ghee 
ewes  in  lines  decreased  slightly  from  1944  and  the  average  age  of  the 
ewes  increased  to  4.36  years.    The  average  inbreeding  coefficient  of 
the  dams  increased  from  5«09  percent  in  1944-45  to  7,22  percent  in 
1945-46. 

The  formation  of  4  nevj-  Targhee  linos  was  initiated  in  1945.  Ewes 
from  the  4  Corriedale  lines  1-,  2-  (formerly  5-)j  3-,  and  4-  vrere  roated 
with  rams  from  Rambouillet  lines  20,  40,  53,  and  54,  respectively^ 
The  first-cross  offspring  from  each  pair  of  lines  will  be  interbred 
and  continued  as  a  Targhee  line» 

Six  test  pens  were  used  for  Targhees  in  1945-46.    The  ewes  were 
chiefly  first-cross  Targhoe  ewes  produced  from  mating  Columbia  rams 
to  Rambouillet  ewes.    Additional  matings  v;ere  made  of  10  Columbia 
rams  to  100  Rambouillet  ewes.    These  matings  served  the  dual  purpose 
of  producing  additional  first-cross  Targhees  and  of  testing  the 
Columbia  rams  for  the  recessive  gone  for  horns. 

The  use  of  Merino  blood  in  improving  Targhees  is  being  tested 
in  a  preliminaiy  \my  this  year.    A  New  Zealand  Merino  ram  with  a 
long  Staple,  1/2  Blood  fleece  is  being  mated  to  Columbia  and 
Targhee  crossbred  e'»vQS. 


•  12  • 


#5 


h4 

o 

o 


M 
CO 

i 


o 

(9 

d 
o 

o 
o 

I 


o 


CO 


^1 


O 


»^  ^ 

o 
o 
o 


fe?. 


• 

« 

1 

o 

Q 

o 

•H  O 

r-f  fi 

% 

• 

U  <tH 

CO 

CSJ 

iS 

i 

d 


o 
u 
o 
o  o 

O  «3 
d 


o 


O 

I 

S4 


o 


rHtDCMt-«>C--«>Ot«*t-lDc\>e005r-iO^«DC7> 
0>C0CsJOtQl0U50>C0C0c>a<£)0>OrHO^»Hr-4 


tOt-COiHfcOOOCOC>lOtOr-lr-»COLrac\J«vJ<ri<<T> 


CO       CO  to  ra       CQ  U>«OCOU3COt>U5t>eOtOtO 


CT>CN2t^CMtO<»LOe0ci(Mfc0t0tOC0O5tOC0tf>O> 


05 

0> 

a 

0* 

O 

o  o> 

0> 

o  c>  o> 

O  CO  O  <:>  O  QD 

05 

Ci  0> 

rH 

rH 

o> 

CO  o  C\J 

lO 

CD 

o 

V> 

CM 

rH  O  tri 

to  o 

cr> 

CM 

o 

CM  CD 

CO 

o 

CO  cn 

CO 

o> 

CO 

to 

GO  to 

CO 

CM 

CM 

CO  o> 

rH 

O 

o 

rH 

o 

o  o 

O 

o 

O 

Oi 

o 

a 

Q 

Oi 

O 

o 

O 

o 

o> 

O 

O 

o> 

O 

o  o 

2 

rH 

H 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH  rH 

rH 

CS3 

eo 

o 

iH 

#H 

o 

U5 

to 

cx> 

CO 

CO 

o 

rH 

to 

O  ^i* 

O 

o 

CV2 

CJ> 

to 

8 

CO 

cn 

U 

CO 

o 

to 

to  c:> 

O 

• 

• 

• 

• 

• 

• 

• 

•  ^ 

• 

« 

• 

• 

« 

• 

• 

• 

» 

• 

•  • 

CO 

CO 

flo  o 

CO 

to 

to 

to 

CM 

CO 

CM 

o> 

o 

0> 

o> 

o>  o 

o> 

cr> 

Ci 

O 

OS 

a>  o 

l-i 

rH 

to 

CO 

lA 

o 

CO 

CM  CO 

cn 

CO  rM 

CO 

to 

a> 

CO 

CM 

O  t- 

CM 

O 

CO 

oo 

CO 

o 

Oi  00 

CO 

rH 

CO 

& 

CO 

rH 

o 

CO 

o 

O 

O  00 

cni 

• 

• 

• 

• 

« 

• 

• 

•  • 

* 

• 

• 

« 

• 

• 

• 

• 

• 

• 

• 

•  • 

♦ 

CN3 

iH 

CM 

rH  rH 

rH 

CM 

rH 

rH 

CvJ 

rH 

CM 

rH 

CM 

CM'rH 

rH 

00 

iH 

to 

lO 

00 

O 

0> 

rH  fH 

CO 

fH 

CO 

<r  CM 

lO 

CM 

o 

O 

^• 

rH 

CD  O 

to 

to 

£0 

to 

rH 

o 

^0 

to  <4 

CQ 

CM 

CO 

to 

lO 

CO 

CO 

to 

CD 

"sjl  to 

to 

CM 

Csl 

CM 

CM 

CM 

CM 

CM  CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

Cv3 

CM 

ca 

CM 

CM 

CM  CM 

CM 

to  <7>  CO  Oi  00  ^ 

C4  ca  CQ     CM  to 


OrHrH(X)eMO>O00t>C0t060 
to  to  to  (Nt  CM  CM  rH  sj<  -cj* 


V3 
O 

to 
to 
o 
u 

o 

o  o 

.H  tH 


2 


o 

09 
Vi 
Q 
U 
O 

o 


o 
PS 


,         *ri  'ri  'H  'H  'H  'H  'H  «H  •H  'H 

i""^    l^^l  J""f 


CO 
O 

ta 
w 
o 

o 

q  o 


10 

o 
to 

(9 
O 

O 

o 


Mr 
o 

iO 
CO 

o 

U 
O 


09 
O 
CO 

w 
o 

o 


Q  O 


g  §  g  § 

•H  hH  *H  'H  'H 
M  h4  1-4  1-5 


^  5  .3 


CO 

o 
to 


i 


pc«  (Sm 

CO 


rH 


to  CD  O 
to  ^  r4< 


eM  to  ti<  to 


<3i 

O 
CO 


to 


to  to 

"sj*  to 
CD 

•!t*  CO 


CO  C*- 


to 

CO 

CM 


CO 


www 

CO  to  to 
to  rH  CM 
05  CO  CO 

<i*  <■* 


00  a>  o 

rH 


00 

1>- 


60 


CO 


to 


CM 

o 


CM 
CD 

uo 


s 


.2 

O 

d 

o 

4 


CD  00  'd* 
D-  •'J* 


to  (D  to  CO 


CO  ^ 

o  •  •  o 

o  o 


lO  -si^  to  0> 
O  CM  rH  ^M 


t>  00  CO 
rH  rH  rH  rH 


4>  43  +> 

CO   03  W 

o  o  o 

£^ 

www 

to  00  rH 

lO  CO  Cs3 

to  •  CO  CO 
to  to 


rH  <rO  to  ^ 


•  13  - 


14 
o 


12! 


2 


to  <D 
it 

I 


bp's 


O 

o 


•a 


H 

<^ 
o 


O 
© 

•H  O 

erf 


I'd 


i 


W 


ri<  0>  0>  CO  Cvl  U5 

Hc>ooa>cocoa)00 


•H  > 

CD  O 


to 

^  to 


°  ^ 


P4  § 


2 


03 

C<lOCV3'«4«rHf-4tOCNj 

dj  tocacofHtotoioto 

(D  ••••«••• 


CO 

•  •  • 

CO  O  00 


O 
O 


• 


to 
to 

HI 


to 

00 


r-t  to  U3  i-l  t>  b»  O 
pHrHCOr-ioa^fHCO 


CO 

to 


<3> 


CV3 


•  coco^o>csaot-o> 

a  COCO<Or-IC\JCOOCM 


o  t>ooc*cococo  coco 


^goo>cacpooo 


•  MCO-'i^cvalSoJ  -cfico 
Mr*ilOODt-rHOOOt>- 
•«••«••• 

H  lou^cootootoo^ 

'0>OOCOCOOOOOCOCO 


Goeo<<HOcot>-t-e> 

CO0>OOiHCT)i— <0 


xJ»i-IOQCs3CaOtOO^ 

•^^Hwcacotoioto 


eotototocofcoioto 


U>lOWtO(3J«?>tOO> 
CMCVJtO^iiCvatOCvJM 


£h  6^ 

^rHt^tfsJtOlCCsJ^ 
tOrHCOCOCOcOCOtO 

o>oit-ot-c^co<o 

fHCVJCMCSJCVJCvjCvJCVJ 


rHCNa60-!j<tO<OC^CO 


9 


CO 


U5 
CM 


CV3 
• 

CO 
CO 


CV3 

o 


CO 


to 


to 


CnJ 


19 

g 

•ri 

r-i 

U 

a 

o 

d 

u 

O 

■>. 


a>  Ko  <i  CO 

CO  r-<  lO 
♦    •   •  • 

i^jt  <^  ^ 


o  o  o  o 


to  CM  CO 

t>  CM  to  to 

«  •    •  • 

CO  to  CO 


to  CO  o  to 

^  lO  CM  lO 


a  o  G  cn 


oi  o  to  ko 

<0  C*.  O  CO 


o>  CO  o  o 


00  CO  t>  rH 

to  0>  CM 

•    •  ♦  • 

00  to  to  CM 

00  00  CO  CO 


to  CO  'si' 

O  O  to  CM 


CM  CM  CM  CM 


O  CM  rH  CO 

O  O  (S)  ^ 


CO 


O 


CM 
O 


to 

CO 


to 


00 
# 

00 


00 


CM  CM  <M  CM 


iO  to  ^ 

CM  CM  CM  CM 


<J  **J  -^i 


00  Jm 


0>  to  CM 
tH  C>-  O  to 
r-i  to  U5  CO 


4    11  t 

iH  CM  to  ^ 


CM 


CO 


CM 


^  to  to  to  r-t  CO 

o>  CO  CO  00  CO  e- 

•    «    •    •    •  • 

CM  CM  CM  CM  CM  CM 


CM 


0>  to  1>  to  00 

CM  r-l  O  O  O 

O    •    •  •    •  • 

o  o  o  o  o 


to  CO  O  O  O  CO 

O       to  05  ^  CO 


fH 


00 


CO  CO  00  ^  00 


•H  O  CO       00  W 
^  CM  W  40  O 


0>  0>  O  0)  C7>  0> 


O  CO  CO  iH  00  t- 
rH  CO  r-l  CO  r-l 
•  ••••« 

W  CM  O  O  CM 
O)       0>  00  O  0> 


<7»  00  00  to  CO  CM 

CO  CO      C)  cn  00 


in  CM  cr>  CO  Q  CO 

to  <H 


CO  to  to  vj» 

to  to  to  to  to  eo 


CO  cr>  o  oO  00  00 

f*^ 


r-l  H  H  H 


Eh  6-i  £^  H  E-«  EH 


E~4  £h  Eh 

<^  iH  ^ 

lO  O  to  CJJ 

CM  'ci*  CO  CO 

CM  CM  CM  CM  CM  CM 


00 

CM  <Ji 


EH  I    I    t    I  I 

C>  LQ  CO        00  0> 


00 


to 


Cf> 


to 

» 
rH 


to 


to 


s 

fH 


Hi<a> 


P4 

-P 

M 
CD 
+> 

O 

o 

u 

o 

4 


05>  OOOOOCMOO-^ 
•HplOO>{^-COCMCMt~^JlCM 
•  *••«••«••• 

^♦'^  <»ftOio<i»^^<»<i^ 


QOOOOOOOOO 


HtO  'O«t0rH<ACM<(*caC0 
OOCOO-sI^OStOsI^OCMtO 

00000»HrHO 


COtOfHOOOt^OOC-COOO 
lO  00  t«-a>0<7>COtOCOCD 


cocococoiscococococo 


tOt^OOtOU>lO^CMJ>-tO 

^  cr>  iocot-t<-co<*»oio 


CO 


cn 


COCO  COOOCOOOOOOOOO  CO 


OpOOQriOg 


0"5  

CM  LO  CM  t>  to  C7>  iH  iH  CO 

COCr>I>ri»e0rHt>l/>C0tO 
OOCOOOOOOOO^OOOOOOGO 


tOb-OtOOCOtOCOOQ 
OC'^  OCMOCMCMCMtOtO 


CMiHCMCMCMCvlCMCMCM 


CM 


t-CMO  tOb-OtOtOfcOt^ 

s'*  si*  lo  00  CO     to  to  t>  t* 


"<;,4  5^J<   ^  nil  ^         ^  ^ 


OiHQoOOOOOO 
iHrHfHfHrHiHrH       r-i  r-i 


w 

«s 

CO 

co 

to 

to 

03 

CO 

CO 

W 

« 

o 

to 

tn 

CO 

to 

00 

rH 

rH 

CM 

O 

to 

00 

CM 

CO 

CO 

to 

K) 

to 

to 

CO 

CM 

<^ 

LO 

to 

LO 

o 

iH 

to 

lO 

<M 

eo 

K? 

^- 

t>- 

0- 

CO 

CO 

CO 

CO 

CO 


o> 

* 

CO 
00 


lO 


»2 


»4 


LINE  CROSSES  IN  C0Lin.3IAS 


Studies  of  the  advantages  of  lambs  from  line  crosses  over  those 
from  inbred  lines  v«rere  continued  during  the  year.    Lamb  production  data 
for  the  inbred  lines  used  for  crossing  in  1944  and  1945  are  summarized 
in  the  following  table. 


1^9.  of 

Percent 

Percent 

Percent 

Percent 

Average 

Pounds  of 

ewes 

of  evies 

of  lambs 

of  lambs 

of  lambs 

w»aning 

lamb 

bred 

pregnant  born  of 

born 

vfeaned 

vre  ight 

vreaned 

ewes 

alive  of 

of  evfes 

per  ewo 

lambing 

ewes 

bred 

bred 

lambing 

Inbred  lines 

417 

92.54 

126.61 

117.20 

85.21 

74.73 

62.18 

Cross  lines 

236 

88.79 

126.70 

119,90 

88.14 

78.13 

68,86 
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The  reason  for  the  higher  percent  of  ev/es  pregnant  for  inbred  lines 
is  unknown  as  the  same  rams  were  used  in  4  of  the  8  pens  and  the  difference 
is  even  wider  if  only  those  4  pens  are  considered.    The  crossline  lambs 
v/ere  more  viable  at  birth  as  evidenced  by  the  higher  percent  of  lambs 
born  alive.    This  advantage  in  viability  of  the  crossline  lambs  was  more 
noticeable  at  weaning  age  as  5  percont  more  crossline  lambs  v/ere  weaned. 
The  cross  line  lambs  weighed  over  o  pounds  more  on  the  average  than 
those  from  inbred  lines  and  the  advantage  of  the  crosslines  in  pounds 
of  lamb  woanod  per  ewo  bred  was  6.68  pounds. 

SELECTION  PRACTICED  ITITH  COLmSIA  AU)  TARGHES 

■7EAITLI!TG  LAHBS 

Advantage  of  the  selected  lambs  in  the  following  table  represents 
the  difference  bet^.Teon  their  average  and  the  average  for  the  entire 
group  after  corrections  for  onvironiiiental  influences  have  been  made. 
The  percent  of  ram  lambs  saved  \ms  67  and  36  for  ColuB^ias  and  Targhees 
respectively.    The  percent  of  ewe  lambs  saved  Tvas  69  and  69  for  Columbias 
and  Targhees  respectively. 

The  relative  emphasis  each  trait  received  in  selection  was  determined 
by  dividing  the  selection  differential  by  the  standard  deviation.  Again, 
typo  and  condition  scores  received  greatest  emphasis  with  the  exception 
of  staple  length  in  Targhoo  cvtc  lambs  and  face  covering  score  in  Columbia 
ram  lambs.     In  general  nock  folds  received  tho  least  emphasis.    In  general 
the  selection  differentials  wore  greater  than  last  year,  but  the  propor- 
tions saved  vrere  lavior  c 
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SELECTION  DIFFERED lALS  FOR  COLUI.iBIA  AND  TARGHEE  V.^EAITLING  LAMBS  IN  1945 


Staple  Weaning  Condi-  Face  Neck 

 length  weight  Type  tion  covering  folds 

(cm. )  (lbs . )  score  score  score  score 

Advantage  of 

selected  lambs           .09  4.23  .30      ,24  .21  .02 

Rams 

Relative  emphasis      .11         .36  .68      .47  .50  .07 


Columbia 


Tar ghee 


Advantage  of 

selected  lambs  .06       1»84         .11      .15        .11  .05 

Ewes 

Relative  emphasis      .08         .16         .25      .29        .26  .17 

Advantage  of 

selected  lambs  .09       5.10         .23      .24        .26  .07 

Rams 

Relative  emphasis      .20         ,31         .50      .47        .44  .15 

Advantage  of 

selected  lambs  ♦le       1.12         .13      .06        .03  .05 

JSwe's 

Relative  emphasis      .36         .11  .28      .12        *05  .11 

HERITABILITY  OF  T^EANLING  TRAITS  IH  RANGE  COLTJMBIii,CORRIEDALE 

AND  TivRGHEE  UmS 

Estimates  of  heritability  of  weanling  staple  length,  body  weight,  type, 
condition,  face  covering  and  neck  folds  were  obtained  from  820  Columbia, 
316  Corriedale  and  575  Targhee  lambs  born  from  1941  to  1944.  Estimates 
were  made  from  half-sib  correlations  and  regressions  of  offspring  on  dam 
after  yearly  differences  were  removed  and  adjustments  had  been  made  for 
environmental  effects. 
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Estimates  were  not  consistently  higher  or  lower  with  either  method 
of  estimation  or  for  o.  particular  breed,  but  some  traits  were  definitely 
more  highly  hereditary  than  others.    The  average  estimates  ef  heritability 
and  their  standard  errors  were:    v/eaning  v.^eight,  0,17  ±  O^OSj  length  of 
staple,  0.43  ±  0.06;  body  type  0.07  ♦  0,04;  condition  0.21  t  0.05;  face 
covering  0.46  ♦  0.06;  and  neck  folds  0.08  t  0.04. 

An  increase  in  the  incidence  and  size  of  neck  folds  in  different 
breeds  was  found  to  be  accompanied  by  an  increase  in  variability  and 
heritability  which  was  consistent  vdth  genetic  theory. 

The  results  indicate  that  face  covering  and  staple  length  can  be 
changed  most  rapidly  by  selection,  folloived  by  condition  and  weaning 
weight.    Further  progress  tamrd  conplete  elimination  of  neck  folds  will 
be  slow  but  those  broods  are  already  practically  free  from  folds.  Even 
the  most  intonso  selection  that  can  be  practicod  and  the  most  efficient 
breeding  systems  which  can  be  used  with  sheep  v;ill  not  be  sufficient  to 
induce  marked  improvement  in  body  type  because  of  its  low  heritability. 

II'TCREASIHG  ACCUEACY  OF  SELECTION  ON  YEARLING 
TPAITS  OF  COLTOSIA  AW  TiJlGHEE  El^S 

The  effect  of  age  of  dam,  type  of  birth,  year  of  birth,  and  age  at 
shearing  on  staple  length,  grease  fleece  weight,  body  weight,  type, 
condition,  face  covering  and  neck  folds  were  studied  on  406  Columbia 
and  290  Targhee  yearling  ewes  born  during  the  years  from  1941  t»  1944. 

The  effect  of  the  environmental  factors  vms  greatest  tsn  fleece 
weight  and  body  weight  and  least  on  face  covering  and  neck  folds.  Year 
of  birth  was  the  most  important  environmental  source  of  variation  f ollcwed 
by  type  of  birth,  age  at  shearing,  and  percent  inbreeding.    Ago  of  dam 
was  the  least  important  source  of  variation  of  Columbia  and  Targhee 
yearling  traits. 

Single  ewes  had  heavier  bodies  and  fleeces,  longer  staple  and 
better  ty^e  and  condition  than  tv/ins*    Daughters  of  mature  dams  had 
heavier  fleeces  and  bodies  than  those  of  2-year  old  dams.    Fleece  and 
body  weight's,  staple  length,  typo  and  condition  improved  with  age  at 
shearing. 

Accuracy  of  selection  on  yearling  traits  in  Columbia  and  Targhee 
ewes  may  be  increased  by  ad;3usting  for  certain  environmental  factors. 
It  seems  most  reasonable  t»  adjust  body  weight  and  grease  fleece  weight 
for  years,  t:7pe  of  birth,  age  of  dam,  and  age  at  shearing.  Body  typo 
should  be  adjusted  for  years,  type  of  birth  and  ago  at  shearing.  Staple 
length  should  bo  adjusted  for  years  and  typo  of  birth.  Condition  and 
nock  folds  should  bo  adjusted  for  years.  Little  can  be  gained  by  ad- 
justing face  covering  ffc*  any  of  the  factors  studied. 
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EFFECT  OF  INBREEDING  ON  COLUlfBIA  AND  TARGEEE  YEARLING  Ev'.'ES 

The  effect  of  inbreeding  on  staple  length,  grease  fleece  weight, 
body  weight,  body  type,  condition,  face  covering  and  neck  folds  was 
studied  on  406  Colimbia  and  290  Targhee  yearling  ev;es  born  during  the 
years  from  1941  to  1^44 •    The  change  in  each  trait  with  each  increase  of 
1  percent  in  inbreeding  is  shown  in  the  following  table. 


Staple 

Grease 

length 

fleece 

Body 

Body 

Condi- 

Face 

Neck 

(centi- 

weight 

we  ight 

type 

tion 

covering 

folds 

Breed 

meters) 

(pounds) 

(pounds) 

(score) 

(score) 

( score ) 

(score) 

Columbia 

•  •007 

-.022* 

-.055 

.002 

.002 

-.004 

.0002 

Targhee 

-•006 

-•032** 

-•387** 

.011** 

•006** 

.002 

.001 

*  Signifies  probability  of  chance  occurrence    <I  .05 


**  Signifies  probability  of  chance  occurrence     <  .01 

The  effect  of  inbreeding  was  most  important  on  body  weight  and  grease 
fleece  weight  each  of  which  decreased  with  increased  inbreeding.  Type 
and  condition  scores  became  poorer  vd.th  inbreeding.    Staple  length  decreased 
slightly  v/ith  inbreeding  but  the  effect  was  not  significant  in  either 
breed.    Inbreeding  did  not  have  a  significant  effect  on  face  covering  or 
neck  folds.    In  general  inbreeding  had  greater  effect  on  Targhee  than  on 
Columbia  traits. 


SOm  BREED  CROSSES  USED  BT  THE  DE\^L0H1E!TT  OF  TARGHEE  SHEEP 

Data  on  weaning  weight,  staple  length,  type,  condition,  face 
covering  and  neck  folds  were  studied  on  599  Targhee  lambs  and  415 
breed  cross  lambs  at  the  U.  S.  Sheep  Experiment  Station,  Dubois,  Idaho. 
Also  data  on  yearling  grease  fleece  v/eight,  staple  length,  body  weight, 
type,  condition,  face  covering  and  neck  folds  were  studied  on  439  Targhee 
ewes  and  262  breed  cross  ev;es.     In  addition,  available  data  from  son^ 
of  these  ewes  on  clean  yield,  clean  fleece  weight  and  commercial  grade 
of  fleece  v/ere  examined.    Breed  crosses  were  compared  with  Targhees  to 
determine  their  suitability  for  foundation  Targhee  breeding. 

Columbia  X  Rambouillet  ev/os  excollod  in  body  weight,  type,  condition, 
fleece  weight,  and  open  face  but  wore  deficient  in  staple  length  and 
freedom  from  nock  folds.    Rambouillet  X  Corriodale  ov;es  oxcolled  in 
staple  length,  yearling  weight,  flcoco  weight,  and  freedom  from  folds, 
but  were  deficient  in  typo,  condition  and  face  covering.    Both  of  these 
crosses  produced  grades  of  fleeces  which  wore  fairly  typical  of  Targhoos. 
Those  crosses  comploment  each  other  in  that  one  is  strong  in  tho  traits 
in  which  the  other  is  woak. 
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Crosses  of  Targhee  rams  on  Corriedale  and  Lincoln-RambouilXet  ewes 
produced  ewes  which  were  equal  to  ♦r  better  than  Targhees  in  most  traits. 
These  crosses  produced  exceptional  length  of  staple  but  more  of  their 
fleeces  were  classified  in  coarser  grades  than  were  fleeces  of  Targhees. 

The  cross  of  Targhee  rams  on  Rambouillet  ewes  was  least  satisfactory 
for  production  of  Targhees,    This  cross  was  inferior  to  Targhees  in 
every  trait  at  weaning.    Yearling  body  weight,  type  and  condition  were 
better  than  Targhees,  although  the  shorter  staple,  more  covered  faces, 
and  greater  degree  of  neck  folds  persisted.    The  yearling  fleeces  graded 
definitely  finer  than  Targhees. 


REPRODUCTIVE  CAPACITY  OF  COLUMBIA  A^ID  TARGKEE 

Semen  tests  were  made  ^n  all  Columbia  and  Targhee  rams  used  for 
breeding  in  1945.    A  total  of  126  ejaculates  v/ere  examined  from  49  rams. 
Ten  rams  were  re;5ected  because  of  poor  quality  semen.    The  semen  from 
the  remaining  rams  appeared  to  be  average  or  above  in  quality.    All  rams 
used  in  breeding  pens  appeared  to  be  of  satisfactory  fertility. 

In  1945,  8  rams  (including  4  Rambouillet)  vxhich  refused  to  serve 
were  tested  by  moans  of  eloctrical  stimulation  of  ejaculation.  Half 
of  these  had  good  somon  and  were  used  in  breeding  pons  with  satisfactory 
results. 


OCCtJRRENCE  (F  BUmi  COLOR  IK  COLUI^IAS  Md  TARGIffiES 

Brown  or  black  color,  usually  on  the  legs  but  sometimes  on  the 
face  occurs  on  a  small  proportion  of  C<olumbias  and  Targhee  lambs  each  year. 
While  the  number  of  lambs  carrying  color  is  small  the  trait  does  assurao 
considerable  importance  if  all  of  those  lambs  are  culled  because  they 
have  color.    Therefore  the  horitability  of  color  is  being  investigated 
to  determine  the  most  efficient  method  of  selecting  against  it. 

Color  of  the  hair  on  the  face  and  legs  is  scored  at  weaning  time  #n 
all  lambs  as  follov.'$:     "1"  white  with  no  coltred  spots  on  fibers,  "2" 
slightly  colored  with  a  fevif  brcuvn  or  black  spots  or  fibers,  "3"  a  medium 
degree  of  color  on  face  or  legs,  "4"  considerable  color  on  face  or  legs, 
"5"  face  or  legs  completely  colored  or  covered  v/ith  colored  spots. 

The  proportion  of  Columbia  and  Targhee  lambs  at  weaning  time  ^^^ith 
color  on  the  face  or  logs  has  varied  from  about  6  to  26  percent  v/ith 
an  average  of  about  17  percent  for  the  last  8  years.  Considerable 
yearly  variation  v/as  observed.    There  does  not  appear  to  bo  any  sex 
difforonco  in  the  pocurronce  of  color. 

Estimates  of  heritability  of  color  from  half-sib  correlations  vary 
from  5  to  38  percent  with  the  moan  falling  in  the  range  of  10  to  20  percent. 
Those  estimates  arc  based  on  about  2200  offspring  over  a  4  year  period. 
Estimates  based  on  differences  resulting  from  selection  ve.ried  from  5  to 
15  percent*    The  horitability  appeared  to  increase  slightly  as  the  amount 
of  color  on  the  dam  increased.    Practically  all  of  the  sires  used  had  no 
color.    It  appears  that  the  horitability  of  color  is  sufficiently  low- 
that  progress  from  selection  will  bo  slow. 
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TJio  color  «coro8  of  offspring  from  d&ms  v/ith  color  vrero  tabulated 
for  all  Columbia  and  Targhoo  owos  in  tho  flock.    The  olimination  of  all 
of  those  owGs  from  tho  flock  would  have  increased  tho  percent  of  lambs 
without  color  from  86,8  to  87.0  percent  in  tho  Columbias  and  from  78.5 
to  79 ♦?  percent  in  the  Targhoo s.    It  is  apparent  that  it  is  not  practical 
to  cull  all  owos  with  color. 

A  tentative  plan  for  selection  against  color,  based  on  those  pre- 
liminary studios  v^ould  include  selection  against  color  in  rams.    All  ram 
lambs  having  color  should  bo  culled.    The  progeny  tost  should  bo  used 
whorovor  possible  to  eliminato  rams  which  sire  an  abnormr.l  high  proportion 
of  lambs  with  color.     Inbreeding  should  make  selection  against  color  more 
effect ivo.    Color  might  be  disregarded  in  tho  selection  of  o'/ro  lambs. 
Further  studios  arc  being  mado  on  the  usefulness  of  pedigree  and  progeny 
performance  in  selecting  for  absence  of  color  in  ewes. 

CLEAN  VfOOL  YIELD  DETEHimJATIOITS 

A  total  of  386  wool  san^les  for  1945  v;-ero  scoured  at  tho  wool 
laboratory,  Boltsville,  I-feryland  because  wool  technologists  were  not 
available  at  Dubois,    Porcentago  clean  yield  in  the  small  sido  sample 
was  used  in  determining  the  total  amount  of  clean  wool  in  oach  floooo. 

Clean  floooo  weights  of  yearling  owos  woro  estimated  from  groaso 
fleoco  weights  and  staple  longths. 


WOOL  QUALITY 

Wool  samplos  woro  taken  from  tho  mid«»aido,  »id-bt>.ck  and  ovor  tho 
hip  joint  for  blending,  and  also  from  tho  thigh  of  all  Targhoo,  Corpiodale 
and  Columbia  yearling  owos  and  all  yearling  and  mature  rams  for  tho 
dotormination  of  fineness,  uniformity  and  modullation.  Approximately 
500  dotfcrminations  have  boon  made  since  wool  tochnologists  have  re- 
turned from  military  service.    There  remains  a  back  log  of  approximatoly 
14,000  more  dotorminations  to  acoomplish  before  all  of  tho  past  vra.r 
years  samples  will  be  complete. 

WOOL  FlUi  STRIP  REVISED 

The  first  55  irsn.  film  strip  of  wool  standards  developed  at  this 
Laboratory  in  1939-40,  for  use  in  estimating  wool  fineness  and  varia- 
bility by  the  rapid  comparator  method  has  been  revised.    Tho  now  revised 
strip  was  accomplished  in  May  1946  and  is  quite  an  improvement  for  many 
of  tho  oxamplos  over  tho  first  strip  developed,  as  to  distinctness, 
clarity  and  usability.    These  film  strips  are  printed  on  35  mm.  double 
perforated  positive  film  and  are  about  5  feet  long.    Tho  standards  cover 
the  complete  range  for  domestic  wool  grades  (80's-36*s)  and  fineness 
readings  are  made  in  microns  from  tho  projected  strip  so  they  may  easily 
be  converted  to  the  English  spinning  count  or  a  numerical  grading  system. 
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It  is  iiecQssary  to  have  a  satisfactory  35  mnu  projector^  and  a  micro- 
scopic set-up  or  a  mioroprojector  to  oast  the  image  of  the  unkno"vm 
sample  in  question  that  has  been  cut  in  a  cross-section  device,  to  a 
magnificsition  of  500  diameters.    The  method  is  described  in  U«S»D.A* 
Circular  704>  "Sampling  and  measuring  methods  for  determining  fineness 
and  unifomity  in  Wool"«    The  new  revised  film  strips  are  available 
upon  request  by  the  collaborating  stations  in  exchange  for  strips  they 
now  have* 


BLEHDIHG  SAI-IPLES  OF  WOOL 

In  recent  tests  on  blending  small  staples  of  wool  by  hand 
carding  it  ims  found  that  after  10  strokes  of  the  cards  the  mixture 
was  definitely  non- random*    It  seemed  probable  that  a  random  mixture 
could  be  achieved  frequently  after  20  strolces  but  with  reasonable 
oejrtainty  only  after  30  strokes »    The  new  data  on  these  tests  will 
be  presented  in  the  revised  circular  704.    Revision  of  this  circular 
is  going  fonmrd  at  this  time* 


VrcOL  PRODUCT  lOK  mRLING  Wms 

The  Targhee,  Corriedale  and  Colurabia  yearling  qvtq  fleece  analysis 
for  1945  are  shown  in  the  accompanying  table.    The  average  grease 
fleece  vfeight  of  9^68  pounds  for  the  Targhees  was  higher  in  1945  than 
for  any  of  the  4  preceding  years  while  the  commercial  clean  fleece 
weight  of  4»33  pounds  vra.s  the  same  as  for  1942^    The  1945  commercial 
clean  yield  was  6  percent  lower  than  for  the  year  1942  when  it  wag 
64.45  percent  and  highest.    The  staple  length  has  been  increasing 
annually  and  in  1945  it  v/as  3,26  inches  which  is  sufficient  length 
for  a  good  quality  l/2  Blood  fleece.    A  good  quality,  half  blood 
fleece  is  the  aim  for  development  in  this  breed. 

The  Yearling  Corriedale  ewes  iSheared  10,14  pounds  of  grease 
wool  which  v/as  over  l/2  pound  heavier  than  for  any  of  the  4  preceding 
years.    Their  1945  clean  fleeoe  weight  of  5,09  pounds  vfaiS  heavier 
than  for  any  other  year  and  their  staple  length  of  3.96  inches  vm,$ 
also  longest.    This  long  staple  length  measurement  is  well  over  the 
requirements  for  3/8  and  l/4  Blood  wool  v/hich  are  the  predominating 
grades  produced  by  the  yearling  e%7GS  at  this  Station, 

The  1945  Colurabia  Yearling  owes  average  grease  fleece  vmight  of 
10^47  pounds  was  •-2  pound  lighter  than  in  1941  when  they  averaged 
heaviest  but  the  5,2  pounds  of  clean  v/ool  v/as  l/2    pound  higher 
than  for  any  other  year.    The  staple  length  average  of  3.96  inches 
was  t21  inches  longer  than  tho  next  longest  year,  1942,    Fleeces  from 
this  breed  grade  mostly  3/8  and  l/4  Blood  and  tho  average  staple 
length  mQasuroments  aro  well  over  roquiromonts  for  those  grades  of 
woqI. 
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SmUimY  OF  WOOL  production  for  1945  m)  POUR  PRECEDING  YEARS  FOR 
TARGHEE,  CORRIEDALE  HW  COLUI.IBIA  YEARLING  El"/ES 
(ad;5ustcd  to  365  days  grofv/th) 


Yoars 

1945 

1944 

1943 

1942 

1941 

Plooco  Gharactors 

Ivlaan 

Moan 

Moan 

Ma  an 

Moan 

TARGHEE 

- 

• 

Flooco  woight  (groaso)  lbs* 

9*58 

8.53 

8.15 

7.96 

9.39 

Flooco  woight  (olcan,  bono  dry)  lbs  J 

3.81* 

3.42* 

3.50* 

3.81 

3.59 

Commoroial  for  brood 

4.33 

3.89 

3.98 

4.33 

4.08 

Cloan  yiold  (bono  dry)  % 

39.77 

40.09 

43.10 

47.92 

38.19 

Commoroial  for  brood 

45.19 

45.56 

48.98 

54.45 

43«r40 

Staplo  longth  Com,; 

8.28 

7.86 

8«11 

8.10 

7,50 

Staplo  longth  (inches) 

S.26 

3.09 

3.19 

3.19 

2.95 

CORRIEDALE 

Flooco  woight  (groaso)  lbs. 

10.14 

8.44 

8.54 

7.88 

9.53 

Flooco  weight  (cloan,  bono  dry)  lbs. 

4.48* 

4.16* 

3.86* 

3.93 

4.01 

Corancrcial  for  brood 

5.09 

4.73 

4.39 

4.47 

4.56 

Cloan  yield  (bono  dry)  % 

44.18 

42.29 

44.03 

49.90 

42.07 

Coiranorcial  for  brood 

■  50.20 

56.04 

50.  OS 

56.70 

47.81 

Staplo  length  (cm.) 

10.17 

9.69 

9.86 

10.10 

8.98 

Staplo  longth  (inches) 

4.00 

3.78 

3.88 

3.98 

3.54 

COLUIIBU 

Flooco  woight  (groaso)  lbs« 

10.47 

9.51 

9.06 

8.87 

10.67 

Flooco  woight  (clean,  bono  dry)  lbs. 

4.58* 

4.06* 

3.94* 

4,13 

4.10 

Commercial  for  brood 

5.20 

4.61 

4.48 

4.69 

4.66 

Cloan  yield  (bone  dry)  % 

43.74 

42.69 

43>29 

46.51 

38.46 

GominDrcial  for  brood 

49.70 

48.47 

49.19 

52.85 

43.70 

Staple  length  (cia.) 

10.06 

9,31 

9.48 

9.55 

8.29 

Staplo  longth  (inches) 

3.96 

3.67 

3.73 

3.75 

3.26 

♦  Estimated  from  nomograph  by  uso  of  groaso  flooco  v/oight  and  staplo  longth. 


HIRCEIIT  OF 

FIEECES 

IN  EACH  GRAI>E 

BY  BREED  - 

•  1942- 

-1945 

TEARLIIJG 

mTURE 

Breed 

Sex 

S 

1/2 

3/8 

• 

1/4  :  Fr. 

S 

1/2 

3/8 

TARGHEE 

Rams 

78 

14 

1 

2 

88 

ft 

2 

Ewes 

7 

79 

14 

!  2 

11 

79 

7 

1 

CORRIEDAIf; 

Rajns 

1 

10 

74 

15  i 

6 

81 

13 

Evres 

1 

8 

77 

14  ! 

1 

25 

64 

10 

COLUIIBIA 

Rajns 

6 

60 

34  ! 

2 

58 

40 

Ewes 

6 

66 

29  i 

6 

53 

41 

1945  mOL  PRODUCTION  BY  GRADE  AND  BREED 

Data  in  the  following  table  shows  fleece  results  on  all  ewes 
retained  in  the  flock  until  shearing.    The  Targhee  ev/es  producing 
Fine  Frenoh  and  l/4  Blood  fleeces  vrere  eliminated  from  the  breeding 
flocks 0    They  were  retained  as  lambs  and   grovm  out  as  yearlings  to 
determine  development  of  certain  crosses  in  the  breeding  of  Targhee 
sheep. 

In  the  mature  Targhee  0v;es  it  will  be  noticed  that  75^  of  the 
fleeces  graded  l/2  Blood  with  approximately  10^  grading  Fine  Staple 
and  10/^  3/8  Blood*    Four  percent  was  French  Combing  v/hich  can  be 
traced  to  older  ewes  that  have  passed  their  more  productive  yeai^s^ 
Targhee  ev/es  at  this  Station  are  producing  from  4»6  pounds  of  clean 
wool  up  to  6«7  pounds  v/ith  an  average  for  all  mature  mves  of  5,6 
pounds  * 

The  Corriedale  ev;e  fleeces  graded  predomimtely  3/8  Blood  ^Yith 
some  1/2  and  l/4  Blood,    It  is  readily  seen  from  the  table  that  the 
coarser  the  grade  of  wool  the  heavier  is  the  production.    The  ewes 
averaged  11.1  pounds  of  grease  wool  and  5.9  pound  of  clean  wool* 

The  Columbia  yearling  Qvre  fleeces  graded  59^  3/8  Blood,  39^  l/4 
Blood  and  4^  l/2  Blood  while  tho  mature  G'/res  graded  approximately 
50-50  3/8  and  l/4  Blood  respectively,  with  a  few  I/2  Bloods.  The 
yearling  6v:e  clean  fleece  average  vras  6.1  pounds  which  v/as  highest 
of  the  throe  broods.    Tho  mature  ev/es  average  grease  fleece  vreight 
of  12*4  pounds  and  their  clean  fleece  v/eight  of  6,7  pounds  v;as  far 
superior  to  any  of  the  other  breeds. 
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SHRINKAGE  Aim  APPHAISilL  OF  1945  GHADED  CLE? 


As  oach  fleece  ms  graded  it  v/as  put  into  its  respective  bin  for 
sacking*    Each  fleece  was  sacked  according  to  grade  and  sex*  Each 
grade  lot  vra.s  scoured  individually  and  an  individual  shrinkage  and 
appraisal  value  reported  on  each  lot»    There  were  15  main  lots  for 
the  ev7os  and  rams  and  4  mi  see  llano  o\as  lots*    All  lots  except  tho 
1/4  Blood  were  sorted  into  a  No*  1  main  sort,  a  burry  sort,  painrl; 
sort  and  low^stainod  or  groy  sort»    Tho  percentage  of  tho  main  sort 
to  tho  total  vrool  in  the  entire  lot  ranged  from  90^  in  tho  Fino  Ram 
•wool  to  74^  in  tho  s/s  Blood  Yearling  ovras*    Tho  mature  and  yearling 
rojm.  wool  was  made  into  one  lot  for  oach  grade.    Since  this  wool  is 
very  similar  in  quality  and  shrinkage  ai^d  in  order  to  cooperate  v/'ith 
the  mills  desire  they  wore  combined  bocaiiso  tho  lots  wore  small  and 
the  commercial  scouring  plants  do  not  care  to  handle  any  smaller  lots 
than  is  practical  for  their  operations* 

Tho  1/4  Blood  lots  wore  not  sorted  because  tho  sorting  foroman 
stated  that  due  to  tho  high  quality  and  groat  uniformity,  thoro  t/ould 
bo  but  a  very  small  portion  of  offs  and  it  v/ould  not  raiso  tho  salo 
value  of  tho  xrool  enough  to  bo  worthvihilo.    Tho  mill  was  very  crowded 
for  space  and  time  so  it        agreed  to  be  satisfactory  but  as  it 
boconjos  possible  to  havo  complete  sortii^  accomplished  this  Trill  give 
more  thorough  information  on  tho  entire  clip  and  conform  to  tho 
Bureau* s  desiro. 

It  v/ill  bo  noted  in  several  cases  "t^at  tho  burry  sort  had  a 
higher  yield  than  tho  main  sort,  but  this  T<ras  not  true  for  tho 
majority  of  tho  lots*    Perhaps  the  higher  yield  in  tho  burry  sort  may 
bo  attributed  to  a  certain  portion  of  tho  dirt  sifting  out  whon  tho 
sorters  pulled  tho  burry  wool  from  tho  main  sort*    In  every  caso, 
however,  tho  clean  s<jourod  wool  in  the  main  sort  was  appraised 
4  to  10  certs  higher  per  clean  pound  than  was  tho  burry.  Tho 
burry  sort  made  up  but  a  small  portion  of  the  total,  however. 

The  1/2  Blood  mature  owe  wool  had  the  highest  not  grease  value 
for  all  grades,  followed  by  S/S  Blood  and  Fino  Staple  Combings  The 
increased  yield  in  tho  l/Z  Blood  lot  and  only  a  one  cent  lower 
appraisal  value  than  for  tho  Fino  Staple  is  what  broxight  tho  grease 
price  above  tho  Fino,    Great  cn^hasis  should  bo  placed  on  the  amount 
of  clean  wool  in  fleeces  of  breeding  sheep  bccaiiso  it  is  not  alv/ays 
tho  sheep  that  produce  the  heaviest  groasc  floeccs  that  are  tho 
most  productive  in  dollars  and  cenbs,  although  heavy  greaso  floecos 
are  good  indicators. 

The  cost  of  marketing,  processing,  service        appraisal  on 
tho  1945  clip  was  as  follows:    The  freight  charge  was  2*38  cents 
per  pound  and  a  handling  ohargo  of  1.97  cents  per  pound  or  a  total 
charge  of  4»35  cents  per  grease  pound  for  freight  and  handling.  The 
sorting  charges  amounted  to  1»75  cent  per  pound  and  the  scouring 
charges  of  3 .54  cents  per  pound  making  a  total  of  5*29  cents  per  greaso 


CIEAN  YIELD  AH)  APPIIA.ISAL  VALT3ES  ON  GHADED  Al©  SORTED  CLIP  FOR  1945 


V/.F.A.  APPRAISAL  VALUE  ON  S0R3SD  &  SCOURED  BASIS 


Grade  Lot 


Mstin  Sort'^ 
Clean 

yield  Value 

~m  


Net  grease       Buriy  Sort     Net  grease 
Talue  f«o*b»    Clean  value  f«o*b« 

Dubois        yield   Value        Dubois^  * 


mTURE  EWES 

Fine  French  Combing 
Fine  Staple  Combing 
1/2  Blood  Combing 
3/8  Blood  Combing 
1/4  Blood  Combing 

YEARLING  EWES 

Fine  Staple  Combing 
1/2  Blood  Combing 
3/8  Blood  Combing 
1/4  Blood  Conbing 


45.81 

$1.24 

$0.52 

46,34  $1.16 

$0.49 

50.56 

1.26 

»59 

46.31  1.20 

♦51 

52.94 

1.25 

.62 

48.54  1.17 

.52 

55.30 

1.16 

.60 

53.31  1.10 

.54 

55.45 

1.05 

.54 

not  sorted 

46.91 

1^25 

.54 

42.92  1.19 

•47 

47,48 

1.25 

.55 

49.73  1.20 

^55 

54.41 

1.16 

.59 

49.08  1.09 

♦49 

53.12 

1.02 

.50 

not  sorted 

PwAMS 


KA.TURE  AND  YEARLING 


Fine  Staple  Combix^ 
1/2  Blood  Combing 
3/8  Blood  Combing 
1/4  Blood  Combing 

MISCELU^IEOUS  LOTS 

Fine  T/ool  Cmtc Kings 
Cross-bred  Crutchings 
Grading  Locks  &  Tags 
Black,  Brown  and  Gray 


44.54 

1.25 

.51 

41.06  1.21 

.46 

45.54 

1.26 

.53 

41.88  1.15 

.44 

43,81 

1.16 

♦52 

56.09  1.08 

.56 

50.59 

1.03 

♦48 

not  sorted 

41.68 

1.07 

.40 

47.79 

,98 

.42 

36.05 

1.00 

.32 

45.02 

,84 

,33 

The  paint,  low  and  stained  sorts  were  averaged  with  the  main  soirb  in 
determining  clean  yield  and  price.    However  these  sorts  made  up  but 
a  small  portion  of  the  total. 
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pound  for  processing*    Scrvico  and  appraisal  charges  by  the  CCC 
woro  1.30  cont  por  groaso  pound,  plus  1%  of  tho  scourod  clean  prico, 
or  0.54  cent  per  groaso  pound  or  a  total  of  1*84  cents  per  pound  for 
sorvico  and  appraisal.    This  makes  a  total  charge  of  11,48  cents  por 
groaso  pound  for  marketing,  processing,  scrvico  and  appraisal. 

RELIABLE  SHRINKAGE  mPORUM 

Thb  so-<5allod  pioneering  "vvork  accomplished  by  tho  BAI  in  tho  past 
rolativo  to  wool  shrinkago  as  it  relates  to  price  and  not  returns  to 
tho  producer  or  rancher  has  sot  the  stage  for  greater  studios  in 
dctomining  shrinkage  of  ranch  wools.    Tho  first  domostic  bagged 
wools  ;that  wore  cored  by  tho  old  Agricultural  Marketing  Administra- 
tion were  produced,  graded  and  bagged  at  tho  TTostorn  Sheep  Brooding 
Laboratory  and  TJ«  S,  Shocp  Expariro:nt  Station.    Through  a  oooporativo 
wool  shrinkago  program  v;ith  this  organiration  the  wools  vrcrc  cored, 
shrinkage  dotcmincd  and  tho  BAI  went  ahead  and  had  each  grade  and 
lot  of  wool  scoured  in  its  entirety  and  tho  results  of  each  method 
woro  compared*    Since  1941  when  tho  first  coring  work  was  done  the 
method  has  been  improved  to  the  point  T/hero  a  very  reliable  shrinkago 
figure  is  arrived  at  vrith  an  accuracy  of  a  plus  or  minus  1%»  This, 
v/hon  compared  to  the  visual  estimates  placed  on  tjooIs  by  an  appraisal 
committee  shows  that  core  samples  from  bags  gives  a  much  more  accurate 
figure  than  tho  visual  means  of  determining  values.    The  coring  viork 
has  progressed  to  the  point  where  the  Commodity  Credit  Corporation 
accepts  tho  results  from  core  samples  as  being  the  shrinkage  upon 
which  they  rely  for  all  re-»appmisals. 

Through  eooperativc  vrool  shrinkago  studies  and  core  testing  of 
Bureau  wools  and  also  from  some  state  experiment  stations  vfho  are 
cooperating  on  this  work  vrith  the  Production  and  Mirketing  Administra*» 
tioji  (old  A2S)  certain  states  have  pointed  out  where  thoir  producers 
aro  realizing  upwards  of  a  million  and  a  half  dollars  in  increased 
returns  per  year*    This  has  como  about  by  proof  of  actual  shrinkages 
\7horo  wools  had  been  pegged  for  certain  localities  of  far  too  high 
a  shrinkage  percentage  in  years  past. 


LOSS  IH  TJEIGHT  FROM  DUBOIS  TO  CAHDEN  AFTER  STORAGE 

The  Dubois  1945  wool  clip^  consisting  of  157  bags  and  a  total 
weight  of  47,585  pounds  at  shearing  time  v/orc  loaded  on  Juno  13  and 
shipped  via  rail  to  Camden,  New  Jersey^    The  shipment  arrived  in 
Camden  on  Juno  25  at  which  time  each  bag  was  weighed  out  of  the  oar. 
Tho  shearing  floor  weights  and  Camden  weights  were  compared,  bag  for 
bag,  and  found  -that  36  bags  weighed  tho  same  each  time,  47  gained  an 
average  of  2,1  pounds  per  bag  and  74  lost  an  average  of  1^7  pounds » 
Tho  net  loss  for  all  157  bags  averaged  0.1656  pound  per  bag  or  0.05 
percent  of  the  total  v/cight  at  shearii^  time. 

The  entire  clip  was  stored  at  Camden,  Now  Jersey  from  Juno  25« 
to  Kbvomber  G  uircil  it  was  sorted  and  eoourcd  by  f;radc.    JvS  tho  wool 
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Oamc  up  for  sortiiig,  each  "bag  ivas  woi^od*    A  comparison  of  127  bags 
corcbaining  the  10  inain  lots  v/as  nadc  bctwoon  the  Dubois  shearing 
weights  and  the  Novombor  6  vrcights  after  it  had  boon  stored  on  the 
East  coast  for  about  4  months*    Five  bags  v/cighod  the  same  as  at 
shearing  tine,  one  had  gained  2  pounds  and  tho  other  121  bags  lost^  an 
average  of  6«372  pounds  per  bag,  and  for  all  127  bags  tho  net  loss 
was  6.065  pounds  per  bag  vrhioh  amounts  to  1«987  percent  of  the  total 
weight  of  those  127  bags  at  shearing  timo^ 


COOPERATIVE  TfORK  V/ITH  Tlffi  FOREST  SERVICE 


Grazing  management  studies^  in  cooperation  v/ith  tho  Forest 
Sorvico^  arc  beginning  to  reveal  the  effects  of  too  heavy  stocking 
on  spring-fall  sagebrush-grass  type  ranges.    Palatable  perennial 
weeds  and  finer  grasses  arc  being  reduced  in  size  and  vigor.  Portions 
of  the  ivccds  and  bunchgrassca  arc  dyings  resulting  in  lovror  production 
of  useable  forage.    i\s  these  larger  plants  begin  to  die,  thcro  is 
increased  soil  movement  away  from  the  base  of  tho  plants,  producing 
a  pcdcstalled  offoct*    Annual  weeds  ai^d  grasses  increase  in  sizo  and 
abundance  as  the  perennial  species  are  reduced.    In  the  openings 
botwocn  maturo  sagebrush  bushes  numerous  young  sagebrush  plants  bo- 
como  established  adding  more  competition  to  the  weakening  perennial 
forage  species^    These  studies  show  that  to  maintain  sagebrush-grass 
typo  range  in  highly  productive  conditional  proper  stocking  (l  aero 
in  spring  and  1  acre  in  fall  per  sheep  month  on  good  condition 
rango)  is  essential. 

Several  species  of  grass  in  addition  to  crested  v/hoatgrass  are 
showing  considerable  promise  for  resooding  depleted  ranges  and 
abandoned  farm  lands.    Because  they  have  been  little  used  in  rcsecding 
\7Drk  to  date,  largo  scale  tests  of  those  species  under  rango  condi- 
tiona  aro  awaiting  the  development  of  an  adequate  sood  supply. 


